Background and Objectives: Almost one-third of older adults report experiencing age discrimination. We hypothesized sequential links between older adults' everyday experiences of age discrimination and future health behaviors related to cancer risk through self-perceptions of aging (SPA). Research Design and Methods: Participants were community-dwelling respondents (age: 51-96 years) from the 2008, 2012, and 2014 waves of the Health and Retirement Study (N = 4,467). Generalized path models estimated the immediate and enduring effects of age discrimination in 2008 on proximal SPA in 2012 and distal health behaviors in 2014. Results: Age discrimination was associated with lower positive SPA and higher negative SPA in 2012. The effect of age discrimination on physical activity, smoking, and drinking in 2014 was mediated by positive and negative SPA in 2012. Through subsequent SPA, those who experienced age discrimination in 2008 were less likely to engage in regular moderate physical activity, more likely to smoke, and less likely to drink more than 3 times per week in 2014. Analysis of change in positive and negative SPA showed the effect of age discrimination on physical activity to be mediated by change in positive, but not negative, SPA. Discussion and Implications: The enduring effects of age discrimination were found through a reduction in positive SPA. Elevating positive SPA could be as important as reducing negative SPA for future health behaviors related to cancer risk.
Primary prevention of cancer among older adults is imperative as this population grows, not only to reduce demands on the health care system but also to promote healthy longevity. The recently published Annual Report to the Nation on the Status of Cancer, 1975 (Jemal et al., 2017 attributes the recent increase of some cancer incidence rates to health behaviors, such as tobacco use, previous intravenous drug use, and behaviors implicated in the rise of obesity since the 1980s. Data-driven projections of future cancer incidence rates and cases will likely increase by 20% or more between 2010 and 2020 (Weir, Thompson, Soman, MØller, Leadbetter, 2015) . An initiative at the Centers for Disease Control and Prevention (CDC) has adopted a life course approach for addressing cancer risk behaviors (Holman et al., 2017; Shoemaker, Holman, Henley, & White, 2015) . Key health behaviors such as reducing tobacco use, alcohol intake, and physical inactivity have long been identified as modifiable risk factors for cancer, but additional research tailoring cancer control efforts to the midlife and older adult population is needed (Miller et al., 2008; Winzer, Whiteman, Reeves, & Paratz, 2011) .
Psychological variables are currently underappreciated as potential targets for tailoring cancer risk reduction. Experiences of age discrimination and individuals' selfperceptions of aging (SPA) may play key roles as modifiable psychosocial factors in cancer risk among older adults. Previous research has implicated both age discrimination and SPA with respect to their effects on health (Levy, Slade, & Kasl, 2002; Westerhof et al., 2014) . In this article, we examined potential implications of experienced ageism (through self-reported experiences with age discrimination) on health behaviors known to be modifiable risk factors for cancer, through the mechanism of ageism's impact on SPA.
Conceptual Framework
The research questions (RQs) for this study were based on Diehl and Wahl's (2010) Awareness of Age-Related Change (AARC) framework and embedded within the life course perspective. AARC proposes that momentary experiences of health and interactions with others and within society heighten awareness of change related to one's own aging. According to the framework, experiences of age discrimination or age stereotyping would be followed by processes of sense-making, which could influence subsequent perceptions of their own aging and health behaviors. Nearly 10% of adults more than age 50 years reported experiencing age discrimination in a medical setting (Phibbs & Hooker, 2018) and such experiences are related to lower physician trust, dissatisfaction with health care, and lower odds of receiving the influenza vaccine (Abdou, Fingerhut, Jackson, & Wheaton, 2016) .
Within the AARC framework, experiences of age discrimination would be expected to influence cancer prevention behaviors through its impact on SPA. For example, more negative perceptions of aging have been linked with a higher likelihood of health care delay and perceived barriers to care (Sun & Smith, 2017) . Reflecting the complexity of aging experiences-embodying both gains and lossesemerging research on SPA has identified positive and negative dimensions of SPA as potentially unique predictors of future functional health. Thus, as much as negative SPA may be deleterious to health, maintaining positive SPA could be protective. A person who perceives the aging process as beneficial or as potentially modifiable may reject experiences of age discrimination and be motivated to behave in ways that further enhance health and functionality (Giasson, Queen, Larkina, & Smith, 2017; Voss, Wolff, & Rothermund, 2017) .
Acknowledging a life course perspective on the cumulation of experiences over time, the AARC framework also identifies multiple antecedents to this process of becoming aware and making sense of aging-related change. These antecedents include sociodemographic, psychological, and health-related characteristics. Currently, the contributing roles of socioeconomic resources and health status to perceived age discrimination and SPA are not well understood (e.g., Giasson et al., 2017; Kleinspehn-Ammerlahn, Kotter-Grühn, & Smith, 2008 ) from a longitudinal perspective. Sociodemographic characteristics, such as wealth, education, and marital status, may expand or restrict an individual's ability to cope with aging-related change (thus affecting SPA) or experiences of age discrimination. Palmore (1999 Palmore ( , 2001 ) identified ageism as the most pervasive form of stigma and almost one-third of older adults report experiencing age discrimination (Rippon, Zaninotto, & Steptoe, 2015) . Ageism can act as a chronic stressor, leading to both poorer physical health and decreased engagement in healthy behaviors (Allen, 2016; Nelson, 2016) . Levy and Bavishi (2016) presented evidence that lower stress mediated the relationship between SPA and longevity, suggesting that reducing chronic stress resulting from experiences of ageism could improve health. Acknowledging the potential bidirectional dynamics of age discrimination and SPA (Giasson et al., 2017; Voss et al., 2017) , this study positions SPA as an indicator of meaning making that follows an experience of age discrimination. Thus, how a person perceives the aging process, or the extent to which a person has internalized negative messages about aging from society, may uniquely affect the biological, psychological, and behavioral processes relevant to cancer control efforts. According to the AARC and the life course perspective, sociodemographic characteristics may be powerful antecedents to these processes. However, more research is needed to better understand the relationships between specific psychosocial factors (i.e., experiences of age discrimination and SPA) and cancer risk-related behaviors in later life, using observational data to explicate pathways. To this end, we propose the following RQs:
1. Is age discrimination associated with future SPA and health behaviors known to be modifiable risk factors for cancer? 2. Do SPA mediate the link between age discrimination and these future health behaviors? 3. What is the role of sociodemographics and health in explaining relationships between age discrimination, health behaviors implicated in cancer risk, and SPA?
Methods
This study used data from the 2008, 2012, and 2014 waves of the Health and Retirement Study (HRS, 2008 (HRS, , 2012 (HRS, , and 2014 
Participants
In 2008, a total of 7,579 community residing, self-reporting, age-eligible individuals (M age = 69.46, SD age = 9.90, range age = 51-100) were assigned to and completed the in-home interview. Of these eligible individuals, 60% were female, 60% were married, 81% were white, and 26% completed at least some college. Logistic regression showed respondents who returned the SAQ tended to be younger, female, married, have higher educational attainment, and identied as white.
Measures

Age discrimination
The perceived everyday discrimination scale was used to assess experiences with age discrimination in 2008 (Williams, Yan Yu, Jackson, & Anderson, 1997) . On a sixitem scale, respondents reported the frequency of discriminating events such as being treated with less respect than others, feeling threatened or harassed, or receiving poorer service than others on a scale ranging from (1) almost every day to (6) never. Respondents then selected from 10 reasons for their experiences (ancestry or national origin, gender, race, age, religion, weight, physical disability, physical appearance, financial status, and other). In total, 1,285 (29%) respondents reported at least one type of everyday discrimination and attributed their experience, at least in part, to age.
Proximal outcomes
Positive and negative SPA, reported during the 2008 and 2012 waves, were examined as proximal outcomes of age discrimination. Positive and negative SPA were measured using five items from the Philadelphia Geriatric Center Morale subscale on attitudes toward one's aging (Lawton, 1975) and three items from the Berlin Aging Study (Baltes & Mayer, 1991) . Respondents reported the extent to which they agreed with four positive (e.g., "I have as much as pep as I did last year") and four negative (e.g., "Things keep getting worse as I get older") statements about their own aging on a 5-point scale ranging from (1) strongly disagree to (6) strongly agree. Positive and negative SPA have been shown to be related, but could be distinct, dimensions that uniquely predict future health outcomes. Positive and negative items were averaged to construct positive ( 
Distal outcomes
Current smoking and drinking behavior and the frequency of moderate physical activity reported during the 2014 wave comprised the future health behavior outcomes.
Physical activity status.
Respondents reported the frequency of engaging in moderately energetic activities such as gardening, cleaning the car, walking at a moderate pace, dancing, or stretching exercises. Responses ranged on a 4-point scale from more than once a week to hardly ever/never. Reports of more than once a week were coded as physically active. In the 2008 and 2014 waves, respectively, 2,194 (58%) and 1,691 (45%) respondents were identified as physically active.
Smoking status.
Respondents' smoking statuses were assessed on entering the HRS panel and smoking status was reassessed at each follow-up wave. A total of 513 (11%) respondents in the 2008 wave and 344 (8%) in the 2014 wave reported currently smoking.
Drinking status.
Following research that even moderate alcohol drinking increases the risk of cancer (Allen et al., 2009) , drinking health behaviors were defined as respondents' reports of consuming alcohol more than three times per week. In total, 563 (15%) respondents in 2008 and 579 (15%) respondents in 2014 reported drinking on average more than three times per week at the time of the interview.
Covariates
All models were adjusted for respondents' age in 2008. Additional covariates from the 2008 wave were added in blocks to explain how experiences of age discrimination in everyday life were linked to distal health behaviors through the proximal outcome of SPA. The first block of covariates measured sociodemographics and included marital status, gender, race, educational attainment, and sample quintiles of household wealth (imputed by the RAND corporation [Pantoja et al., 2015] ). The second block of covariates measured health and included a count of reported diagnoses (hypertension, heart disease, lung disease, stroke, diabetes, cancer, and arthritis [M = 1.93, SD = 1.27]), the number of basic physical activities respondents reported difficulty completing because of health problems (walking, jogging, sitting, The Gerontologist, 2019, Vol. 59, No. S1 getting up from chair, climbing stairs, stooping, reaching, pushing or pulling, lifting heavy objects, picking up a dime [M = 2.18, SD = 2.46]), and the number of depressive symptoms reported on the eight-item Center for Epidemiological Studies Depression Scale (M = 1.20, SD = 1.82).
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Missing Data
The following analysis includes participants who completed the everyday discrimination measure in the SAQ (77%) and were nonmissing on the distal outcome variables in 2014 (n = 4,528). Of participants who were alive and completed the 2014 interview, 10 did not report physical activity and 21 did not report drinking activity. Logistic regression showed signs of depression to be associated with missingness on drinking behaviors in 2014. In the 2008 and 2012 waves, respectively, 33 (1%) and 650 (14%) of participants reported neither positive nor negative SPA. Being older was associated with not reporting SPA at baseline. The likelihood of missingness in SPA in 2012 was associated with older age, identifying as black, greater household wealth, higher educational attainment, fewer chronic conditions, and depressive symptoms. The maximum likelihood robust function, which assumes missing at random, was used to include the 688 (15%) respondents who were missing on a SPA measure, resulting in a total analytic sample of 4,467. Analyses using complete data, which assume that data are missing completely at random, showed results similar to those reported subsequently.
Analytic Plan
Our RQs were addressed using generalized path models. We began with estimating direct effects (RQ1) in an unadjusted model that linked age discrimination in 2008 to proximal SPA in 2012 and distal health behaviors in 2014. We then tested positive and negative SPA in 2012 as mediators of the association between age discrimination and future health behaviors (RQ2). Indirect effects were tested using both the product of coefficient test and unbiased bootstrap correction. Indirect effects presented later were calculated as the product of coefficients and tested for significance using standard errors that are adjusted for interdependence at the household level. Bootstrapping was not possible because HRS data are nested within households.
To address our third RQ, covariates were progressively added in blocks. Sociodemographics were added to the model before health because socioeconomic status (SES) precedes health status. Descriptive comparisons of means across experiences of age discrimination were completed using Stata 13. Path models were estimated using Mplus 8.
Results
In total, 1,285 (29%) respondents reported experiences of age discrimination during the 2008 wave of the HRS. Descriptive statistics are presented in Table 1 . Multivariate regression showed that those who experienced age discrimination were younger, less represented in the highest wealth quintile, and less healthy than those who did not report age discrimination. Health behaviors at baseline were similar across experiences of age discrimination, with the exception that those who experienced age discrimination were slightly less likely to drink alcohol more than three times per week (p = .04). Age discrimination was not associated with loss to follow-up at the 2012 and 2014 waves because of death (2012 = 595; 2014 = 303) or missed interview (2012 = 288; 2014 = 218) .
Direct and Indirect Effects of Age Discrimination on Proximal and Distal Outcomes
Our first model examined the unadjusted direct effects of age discrimination. The results from these analyses are presented in Table 2 
Sociodemographic and Health Explanations
We continued our analysis by testing alternative explanations for the enduring effect of age discrimination on future health behaviors. We began with sociodemographic characteristics of gender, educational attainment, marital status, and household wealth. Although social resources were, for the most part, equally distributed across those who did and did not experience age discrimination (see Table 1 ), perhaps resources play a role in how individuals respond to experiences of age discrimination. We found adjusting for sociodemographic resources to activate the direct effect of age discrimination on smoking. Holding sociodemographic resources and subsequent SPA equal, those who experienced age discrimination in 2008 were less likely to smoke (b = −0.31, SE = 0.13, p = .02) and drink (b = −0.22, SE = 0.11, p = .04) in 2014. Total indirect effects remained significant. Through SPA, age discrimination was associated with a lesser likelihood of engagement in moderate physical activity (b = −0.13, SE = 0.02, p < .001), a greater likelihood of smoking (b = 0.07, SE = 0.02, p = .001), and a lesser likelihood of drinking (b = −0.05, SE = 0.02, p = .007).
We continued with adjusting for indicators of health, including the number of chronic diseases, functional limitations, and depressive symptoms in 2008. Accounting for differences in baseline health explained the effects of age discrimination on drinking. The total indirect effects of age discrimination through positive and negative SPA on moderate physical activity (b = −0.07, SE = 0.01, p < .001) and smoking (b = 0.04, SE = 0.02, p = .008) remained significant. Figure 1 presents the relationships among these constructs after accounting for sociodemographic resources and health. Note: Group differences estimated using multivariate analysis of variance. SPA = self-perceptions of aging.
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The Gerontologist, 2019, Vol. 59, No. S1 Change in SPA Importantly, positive and negative SPA at baseline were found to vary significantly across those who did and did not report experiences of age discrimination. An important final step in our analysis was to examine whether the effect of age discrimination is mediated through the resulting change in SPA between baseline and the 2012 follow-up. Our final models added controls for positive and negative SPA at baseline, in addition to the controls for sociodemographic resources and health. Adjusted for all covariates, age discrimination was associated with a significant decrease in positive SPA (b = −0.08, SE = 0.036, p = .03), with negative SPA showing no decrease. The indirect effect of age discrimination on moderate physical activity through positive (but not negative) SPA remained significant (b = −0.02, SE = 0.01, p = .04). Although this change model does not fully disentangle the reciprocal processes of SPA and perceived age discrimination, our findings suggest that the enduring impact of age discrimination on physical activity is through the resulting decline in positive SPA.
Discussion
Using a nationally representative sample of adults more than age 50 years in the United States, we showed that age discrimination is significantly related to health behaviors related to cancer risk. Specifically, experiencing age discrimination is linked to lower SPA, which in turn predicts potent health behaviors such as physical activity, smoking, and drinking 6 years later. Previous studies have shown poorer SPA to be linked to negative physical and cognitive outcomes (Levy, 2003) , including higher mortality (SargentCox, Anstey, & Luszcz, 2014) and poorer functional health (Levy, Slade et al., 2002) , and that positive age beliefs are protective (e.g., Levy, Slade, Pietrzak, & Ferrucci, 2018) . This is the first time that age discrimination and SPA have been examined longitudinally as predictors of health behaviors related to cancer risk. Our study uniquely contributes to this work by exploring the potential determinants of SPA that influence subsequent cancer-related health behaviors. Although age discrimination affected both negative and positive SPA, there was an indirect effect of age discrimination on moderate physical activity through positive, but not negative, SPA. This suggests that the enduring impact of age discrimination on physical activity is through the resulting decline in positive SPA. Recent research has highlighted the link between more positive older adult norms for exercising and higher motivation to exercise (Pelssers et al., 2018) . Although our change model does not fully disentangle the reciprocal processes of SPA and perceived age discrimination (Giasson, et al., 2017; Voss, et al., 2017) , our findings could inform the refinement of future interventions designed to increase physical activity.
Age discrimination was associated with a greater likelihood of smoking, which is an important risk factor for cancer (e.g., Hecht, 2003) . However, smoking was also found to be intertwined with SES, health, aging, SPA, and experiences of age discrimination in complex ways that deserve further attention. In the unadjusted model, experiences of age discrimination were associated with a greater likelihood of smoking 6 years later, and this effect was fully mediated through positive and negative SPA. However, accounting for differences in SES and health-which are strongly associated with smoking-age discrimination was found to have a negative direct association, but positive indirect association (through SPA) with future smoking behaviors. The counterintuitive finding of the adjusted direct effect suggests that age discrimination may operate in distinct ways across health and sociodemographic statuses. Age discrimination did not differentiate smoking behaviors at baseline. Thanks to decades of public health initiatives, it is common knowledge that smoking increases visible signs of aging. Computer photoaging applications that simulate the effect of smoking on facial appearance have even been used as smoking cessation interventions (Faria et al., 2017) . Therefore, once SES, health, and the subsequent influence of SPA are held equal, a reasonable response to feeling discriminated based on looking old could be to stop smoking.
The observed relationship between positive SPA and greater likelihood of drinking alcohol, as well as negative SPA and lower likelihood of drinking alcohol, was unexpected and seems paradoxical. However, drinking is a behavior that has been discussed as being positive for health in moderate amounts (e.g., O'Keefe, Bhatti, Bajwa, & DiNicolantonio, Model adjusted for differences in sociodemographics (age, gender, marital status, race, educational attainment, and quintiles of household wealth) and health (number of functional limitations, chronic conditions, and signs of depression). SPA = self-perceptions of aging. ***p < .001, *p < .05, †p < .06.
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The Gerontologist, 2019, Vol. 59, No. S1 2014) and alcohol consumers may not be aware that any amount of drinking is associated with increased risk of cancers. Importantly, once baseline health was considered, this counterintuitive effect was no longer significant. Individuals who reported perceived age discrimination were found to be generally less healthy at baseline. Those in worse health may limit drinking in ways that are independent of the pathways considered in this study. Poor health has the potential to curb drinking behaviors-through doctor's orders to not drink, contraindicated medical regimens, or being too ill to enjoy the experience of drinking (Barry & Blow, 2016) . Drinking in older adulthood is a complex issue that deserves further attention in relation to subjective experiences of aging. Earlier work showed that older adults with higher positive global aging attitudes are more likely to engage in preventive health behaviors (Levy & Myers, 2004 ), but our study shows the experience of age discrimination, in concert with SPA, is related to future health behaviors. The self-embodiment theory of Levy (2009) explains how stereotypes from the surrounding culture are internalizedapplying negative attitudes of others toward oneself. Our study suggests that the negative health effects of diminished SPA are potentially triggered by the experience of age discrimination. As explained in Diehl and Wahl's (2010) AARC framework, perceiving that one is a target of age discrimination may set off a sequelae of psychological experiences that have downstream effects on health, such as feeling hostility and anger, observed in work on stereotype threat (e.g., Inzlicht & Kang, 2010) , as well as affecting willingness to engage in preventive health behaviors.
Changing the likelihood that older adults will be targets of discrimination requires societal and environmental strategies. A recent National Academies of Science, Engineering and Medicine (2017) workshop that was held at the Parson's School of Design Fashion School explored the role that fashion, film, and other media have in forming negative stereotypes of aging. Acknowledging ageism's broader impact, strategic responses have, in fact, begun to emerge. AARP is currently engaged in a campaign, Disrupt Aging, that seeks to "challenge outdated beliefs and stereotypes about aging and spark new solutions so more people can choose how they want to live and age" (Jenkins, 2016; 2017) . There is also currently a major initiative to "reframe aging" led by the Reframing Aging Project, an initiative of leading aging organizations such as the American Federation for Aging Research, the American Geriatrics Society, the American Society on Aging, the Gerontological Society of America, Grantmakers in Aging, the National Council on Aging, and the National Hispanic Council on Aging (see http:// frameworksinstitute.org/reframing-aging.html). Together these organizations, with the millions of people they represent, could help reduce ageism in the United States.
Alongside interventions to address society-wide ageism, health behavior promotion efforts should specifically target internalized ageist attitudes among middle-aged and older adults themselves. An important strategy for health behavior interventions in late life may be both promoting positive SPA and preventing the increase of negative SPA, as both positive and negative SPA have been shown to be associated with perceived age discrimination.
Interestingly, studies have demonstrated that if one perceives a mismatch between negative aging stereotypes and self-views, then some of the negative effects of aging stereotypes are not evident (Levy & Leifheit-Limson, 2009) . The mechanisms by which this could be accomplished deserves research attention. We know that aging attitudes are multidimensional (e.g., Kornadt & Rothermund, 2011) , and by understanding the processes by which adults work to enact positive images of aging and distance themselves from negative images would be a fruitful direction for future research. We argue that one avenue for affecting positive and negative SPA would be to encourage middle-aged and older adults to form "possible selves"-that is, images of themselves in the future related to identity goals-in domains that are important for them. Previous research on possible selves among older adults (e.g., Frazier & Hooker, 2006; Hooker, 1992) indicates that they are likely to have possible selves in the realm of health, and that health-related possible selves are associated with more positive health behaviors (Hooker & Kaus, 1992) . Supporting the development of diverse possible selves, such as in the social domain (Ko, Mejía, & Hooker, 2014; Menkin, Robles, Gruenewald, Tanner, & Seeman, 2017) , could assist older adults in maintaining positive views of their own aging even as they confront experiences of ageism in their daily lives.
Limitations and Future Directions
The unique strength of this study was demonstrating, in a nationally representative sample of older adults, that the downstream effects of age discrimination on distal health behaviors are mediated through the mechanisms of subsequent SPA. Researchers are investigating ways to affect SPA, with which there clearly are associations with awareness of aging-related changes-which, interestingly, can also be both positive and negative (e.g., Brothers, Miche, Wahl, & Diehl, 2017) . This leaves open the possibility for the development of interventions that could affect health outcomes in later life by promoting positive SPA and minimizing negative SPA. Furthermore, there are two major levers to affect these perceptions-one via changing the social environment and the other via changing individuals' own attitudes.
Our study has several limitations. First, although we used a longitudinal design, the directions of causality cannot be completely disentangled and we were not able to examine changes in health behaviors. However, our results do show that health behaviors at baseline did not significantly vary across those who did and did not report age discrimination. Second, we acknowledge that the role of age and aging is intertwined in our findings and therefore may be cohort-specific. We strived to minimize this bias by adjusting for age at baseline in all models. The final model, which accounted for differences in age, SES, and health, absorbs much of the variation that would be attributed to age differences. Nevertheless, we acknowledge that owing to the process of aging alone, health behaviors of drinking, smoking, and engaging in moderate physical activity are likely to decrease. Finally, it should be noted that, similar to all survey data, our sample was positively selected. However, health and health behaviors were not associated with completing the questionnaire and neither reports of age discrimination nor health behaviors were significantly associated with the likelihood of loss to follow-up.
The findings from this study suggest that age discrimination and the positive and negative dimensions of SPA represent separate potential targets of health promotion interventions. As noted by Nelson (2016) ageism remains one of the more common forms of prejudice today and affects older adults' well-being in numerous ways, including their mental and physical health, willingness of medical personnel to treat older adults equitably, and their relationships with others in younger age groups. Our study adds to this growing area of research by showing that ageism and age discrimination affect important health behaviors such as physical activity and tobacco use up to 6 years later, mediated by SPA. This likely has effects on rates of cancers, as well as other diseases, and increases potentially preventable disability that should be addressed by public health practitioners. Future researchers should consider evaluating the effectiveness of social marketing interventions that present positive images of aging to determine their impact on positive SPA.
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